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Optimization-Based Biomechanical Trunk Models Workstation on a Space Mission 
Mark L. McMulkin Mihriban Whitmore and Frances E. Mount 
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The Design and Installation of an Ergonomic 669 
Workstation for a Packing Operation: A Case Study 
Kelly Eckbreth McVey 


Estimating the Anthropometry of International 673 
Populations Using the Scaling Ratio Method 
Marc L. Resnick 


THE PHILOSOPHY OF ERGONOMICS 678* 
STANDARDS [Panel] 

John Brian Peacock (Chair) 

Panelists: Gary B. Orr, Don B. Chaffin, 

Thomas B. Leamon, Robert G. Radwin, and 

John Brian Peacock 


PSYCHOPHYSICS [Lecture] 
Jeffrey C. Woldstad (Chair), Lisa Garrison (Cochair) 


The Generalizability of Psychophysical Ratings in 679 
Predicting the Perception of Lifting Difficulty 
Marc L. Resnick 


A Biomechanical-Psychophysical Model of the 684 
Lifting Task 
Lisa J. Garrison and Jen-Gwo Chen 


Generation of Isocomfort Working Area Based on 689 
Psychophysical Evaluation 
Eui S. Jung, Sungjoon Park, and Sung H. Han 


Psychophysical Measures at Exertion: Are They 694 
Muscle-Group Dependent? 

Anpin "Max" Chin, Ram R. Bishu, and 

M. Susan Hallbeck 


LIFTING AND THE NIOSH GUIDELINE [Lecture] 
Gary A. Mirka (Chair) 


Simulation of the 1991 Revised NIOSH Manual 699 
Lifting Equation 
Waldemar Karwowski and Paul Gaddie 


Comparison of the Prediction Models for the 704 
L5/S1 Compressive Forces under Varying 
Asymmetric Lifting Conditions 

Min K. Chung, Dohyung Kee, and Sang H. Kim 


A Biomechanical Investigation of the Asymmetric 709 
Multiplier in the Revised NIOSH Lifting Equation 

Maury A. Nussbaum, Don B. Chaffin, and 

George B. Page 
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Assessment of Validity of Applying the Revised 714 
NIOSH Weight Limit of Lifts to Korean Young, 
Male Population: Psychophysical Approach 
Kwan S. Lee and Hee S. Park 
AUTHOR INDEX TO VOLUMES 1 AND 2 719 


Volume 2 


MEDICAL SYSTEMS AND 
REHABILITATION 


MEDICAL SYSTEMS AND REHABILITATION 
[Lecture] 


Sherry Perdue Casali (Chair), Laurie D. Wolf (Cochair) 


Quantitative Measures in the Ergonomic Examination 723 
of the Trauma Resuscitation Units Anesthesia 
Workspace 

Ben D. Harper, Colin E. Mackenzie, and 

Kent L. Norman 


Applying Airline Crew Resource Management in 728 
Emergency Medicine 


Liwana S. Bringelson and Maureen A. Pettitt 


A Cognitive Task Analysis of NICU Nurses’ Patient 733 
Assessment Skills 
Laura G. Militello 


Analysis, Redesign, and Evaluation of a 738 
Patient-Controlled Analgesia Machine Interface 

Laura Lin, Racquel Isla, Karine Doniz, 

Heather Harkness, Kim J. Vicente, and 

D. John Doyle 


MEDICAL SYSTEMS AND REHABILITATION 
POTPOURRI [Lecture] 


Deborah A. Mitta (Chair), Jeffrey M. Gerth (Cochair) 
Access to Computer Systems with Graphical User 742 
Interface by Touch: Haptic Discrimination of Icons 


Seongil Lee 
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Automatic Detection, Identification, and 750 
Registration of Anatomical Landmarks 
Glen R. Geisen, Carl P. Mason, Vern L. Houston, 
Jennifer J. Whitestone, Barbara K. McQuiston, 
and Aaron C. Beattie 


Development of Experimental Protocol to 

Quantitatively Assess the Neuromuscular 

Control Capability of Low-Back Pain Patients 
Jung-Yong Kim, Mohamad Parnianpour, 
and William S. Marras 


WARNINGS IN MEDICINE [Panel] 
Marilyn Sue Bogner (Chair), Matthew B. Weinger 
(Cochair) 
Panelists: Marilyn Sue Bogner, 
Kenneth R. Laughery, Dennis E. Amundson, 
Matthew B. Weinger, and Ellen Haas 


ORGANIZATIONAL DESIGN AND 
MANAGEMENT 


MACROERGONOMIC APPROACHES TO 759* 
CREATING REAL CHANGE [Symposium] 
Gunilla Bradley (Chair), Andrew S. Imada (Cochair) 


Humanizing Reengineering for True 761 
Organizational Effectiveness: 
A Macroergonomic Approach 

Hal W. Hendrick 


Participatory Ergonomics for Reengineering 
in a Chemical Fiber Company 
Mitsuo Nagamachi and Takeo Tanaka 


The Challenge: Strategies for Overcoming 
Obstacles to Change 
Ogden Brown, Jr. 


From Micro to Macro Ergonomics: Participatory 
Strategies for Creating Change 
Andrew S. Imada 


SHOULD HUMAN FACTORS AND 
INDUSTRIAL/ORGANIZATIONAL 
PSYCHOLOGY BE REINTEGRATED 
FOR GRADUATE TRAINING? [Panel] 
Mark W. Smolensky (Chair), Janet J. Turnage (Cochair) 
Panelists: Barrett $. Caldwell, Ben B. Morgan, Jr., 
Nancy J. Stone, Mark W. Smolensky, and 
Janet J. Turnage 
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EVALUATION OF WORK SCHEDULES 779* 
USING PSYCHOPHYSIOLOGICAL MEASURES 
[Symposium] 

Robert A. Henning (Chair), Glenn F. Wilson (Cochair) 


Evaluation of Two Self-Managed Rest Break Systems 780 
for VDT Users 

Robert A. Henning, Eric A. Callaghan, 

Jason I. Guttman, and Heather A. Braun 


Recovery from Strain under Different Work/Rest 
Schedules 
Wolfram Boucsein and Michael Thum 


Mental Fatigue and the Temporal Structuring of 
Working Times 
Theo F. Meijman 


Psychophysiological Effects of Extended Work Shifts 
James C. Duchon, Thomas J. Smith, 
Christopher M. Keran, and Eric J. Koehler 


RESEARCH METHODS AND TOOLS FOR THE 
MEASUREMENT OF ORGANIZATIONAL DESIGN 
AND MANAGEMENT ISSUES [Lecture] 
Carlla S. Smith (Chair), Michelle M. Robertson 
(Cochair) 


Organizational Structure, Communication, and 
Professional Relationships: Development and 
Validation of Measurement Methods 

Eila Jarvenpaa and Markku Nousiainen 


A New Approach to Collecting Survey Data: An Item 
Response Icon Scale (IRIS) 
Leslie Beth Herbert and Donald I. Tepas 


Readiness for Duty: Tuning False Postivies by 
Simulation of Empirical Data 
Robert S. Kennedy, D. Susan Lanham, 
Janet J. Turnage, and William P. Dunlap 


Camera Surveillance: The Effect of Policy 
Characteristics on Perceived Fairness 
and Organizational Commitment 
Marilyn E. Spunar, Bernadette M. Racicot, 
and Michael J. Kalsher 


WHAT FACTORS ARE CRITICAL TO EFFECTIVE 
JOB DESIGN? AN EMPIRICAL PERSPECTIVE 
[Lecture] 

Heidi A. Hahn (Chair), Carlla $. Smith (Cochair) 
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Job Type, Workstation Design, and Effective Work 819 
Michael J. O’ Neill 


Job Design and Job Stress among Female and 824 
Male Experts: Comparison of Journalists and Judges 
Stina Immonen and Eila Jarvenpaa 


Situation and User Experience Influences on 829 
Voice Mail System Performance Evaluations 
Piyusha V. Paradkar and Barrett S. Caldwell 


Effects of Network Pattern and Status Congruence on 834 
Computer-Mediated Group Decision Making 

Donna J. Mosier, Vitaly J. Dubrovsky, 

and Danial L. Clapper 


HIGH INVOLVEMENT AND ERGONOMICS: ISSUES 
AND STUDIES IN USER-CENTERED APPROACHES 
[Lecture] 

Alan Hedge (Chair), Marie A. Robinson (Cochair) 


Organizational Issues in the Implementation of 839 
High-Involvement Ergonomics 
Ogden Brown, Jr. 


Global Goes GUI: A Case Study of the Introduction 844 
of User-Centered Design 
Susan M. Dray 


What Aspects of Organization Redesign Enhance 849 
Job Quality? 
Asa Gabrielsson 


Human-Centered Reengineering: The Integration 854 
of Human Factors into Business Reengineering 
Benjamin L. Somberg and Mary Carol Day 


PERSONALITY AND INDIVIDUAL 
DIFFERENCES IN HUMAN 
PERFORMANCE 


STRESS AND INDIVIDUAL DIFFERENCES IN 
PERFORMANCE [Lecture] 
Clint A. Bowers (Chair), Randall L. Oser (Cochair) 


Organizational Change, Stress, and Job Satisfaction: 859 
Three Empirically Derived Models 

Alandria G. Saifer, Jeffery J. VanderWielen, 

and Delbert M. Nebeker 
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Differential Effects of "Noise" Stress and 864 
Workload on Salience and Hemispace Bias in a 
Screen-Based Target Acquisition Task 

Alan F. Stokes, James Pharmer, and 

Aysenil Belger 


The Relationship between Cognitive Performance 868 
and Stress Perceptions in Military Operations 

Linda L. Mullins, Linda T. Fatkin, 

Harold E. Modrow, and Debra J. Rice 


Life Stress and Performance Impairment: The Role 873 
of Off-Task Thinking 
Kitty W. Klein 


INDIVIDUAL DIFFERENCES IN DECISION MAKING 
[Lecture] 

Alan F. Stokes (Chair), Florian G. Jentsch 

(Cochair) 


Individual Differences in Metacognitive Decision 878 
Making and Situation Assessment 
Pat-Anthony Federico 


The Effects of Team Member Distribution and 882 
Accountability on a Brainstorming Task 

Steven J. Kass, Carolyn M. Inzana, 

and Ruth P. Willis 


Sources of Stress-Resistant Performance in 887 
Aeronautical Decision Making: The Role of 
Knowledge Representation and Trait Anxiety 

Alan F. Stokes 


Individual Differences: The Relationsip between ” 
Need Motives and Managerial Decision Making 

Ian C. Rosen, Alison G. Vredenburgh, 

Melissa Layton, Kim Malloy, Angie Schinkel, 

and Bernardo M. Ferdman 


TEMPORAL FACTORS IN VISUAL 891* 
PERCEPTION: A DIFFERENTIAL APPROACH 
[Symposium] 

Robert S. Kennedy (Chair), N. Clayton Silver (Cochair) 


A Temporal Factors Battery for Studying 892 
Individual Differences in Perception 
Marshall B. Jones and Robert S. Kennedy 


Inter/Intra Correlations of Mental Aptitude and 897 
Computerized Visual Temporal Factors 

N. Clayton Silver, Robert S$. Kennedy, 

Brandon M. Larson, and Alysia D. Ritter 
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Visual Theory: Spatial and Temporal Factors 
Alysia D. Ritter, Joel Royalty, and 
Robert S. Kennedy 


A Visual Test Battery: A Tale of Two Computers 
Robert S. Kennedy, N. Clayton Silver, and 
Alysia D. Ritter 
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907 


INDIVIDUAL DIFFERENCES—POTPOURRI [Lecture] 
David W. Abbott (Chair), Jeanne L. Weaver (Cochair) 


Multicultural Human Factors Concerns Aboard the 
International Space Station Alpha 
Mary L. Lozano and Clifford Wong 


The Effects of Self-Control and Perceived Control 
on Team Processes 

Jeanne L. Weaver, Clint A. Bowers, 

Kareen A. Mourra, and Lori Rhodenizer 


Predicting Performance Variability: The Accuracy 
of Vigor and Fatigue Self-Reports 

Wayne C. Harris, Phillip N. Goernert, 

Bart Trench, and Daniel Sachau 


Individual Differences in the Activity of 
Dominant Forearm Muscles during VDT Work 
Rajendra D. Paul, Krishna Menon, and 

Chandra M. Nair 


POSTERS 


Hazards May Result from Failures of 
Conceptual Agreement 
S. David Leonard, J. Bradley Cummings, 
and Adam H. Barton 


Effectiveness of Warning Labels as a Function of 
Visual Impressions 
L. J. Griffith and $. David Leonard 


Measuring Alcohol Impairment at Low Blood 
Alcohol Concentrations 
William Giguiere 


The Effects of Shopping Cart Design and Prior 
Behavioral History on Children’s Standing 
in Cart Seats 

W. Andrew Harrell 


Risky Activities and Accidents Involving Children 
in Public Swimming Pools: The Role of 
Adult and Lifeguard Supervision 

W. Andrew Harrell 
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System Safety Analysis of the Yucca Mountain 
Tunnel Boring Machine 

Leslie R. Eisler, M. Gregory Smith, 

and Lewie E. Booth 


Inadequate Warnings on Hardware Store Solvents: 


The General Public Does Not Understand 
the Behavior of Flammable Vapors 
Richard L. Patten 


The Effects of Pictograph Explicitness on 
Hazard Perceptions 
Janice D. Alves-Foss, Gregory W. Thomas, 
and Curt C. Braun 


Signal Detection Theory Analysis of Performance 
in a Simulated Radiological Survey Task 
William S. Brown 


Effects of Partial and Total Sleep Deprivation 
on Driving Performance 
Robert D. Peters, Esther Kloeppel, 
Elizabeth Alicandri, Jean E. Fox, 
Maria L. Thomas, David R. Thorne, 
Helen C. Sing, and Sharon M. Balwinski 


Modeling Crew Size for Commercial Ships 
Anita Rothblum 


The Effectiveness of Virtual Reality for 
Administering Spatial Navigation Training 
to Police Officers 

James P. Bliss and Phillip D. Tidwell 


Harder to Do, Easier to Learn: Manipulations 
of Attention in Training 
David A. Washburn, R. Thompson Pumey, 
and Brandon D. Henderson 


A Prototypical Power Industry Intelligent 
Training Aid 
James E. McCarthy, H. George Banta, 
Stephen Pacheco, Roberta Scroggins, and 
David S. Coleman 


A Classroom Evaluation of an Intelligent Training Aid 


James E. McCarthy, Milton L. Stretton, 
and E. B. Hontz 


Reexamining the Model Human Processor: Enhancing 


Human Performance via Increased Temporal 
Task Demands 
Kay M. Stanney, Dutch Guckenberger, and 
Jose Sepulveda 
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Assessing Cognitive Skill: Multiple Measures of 
Learning Outcomes 
Katrina E. Ricci, Elizabeth Blickensderfer, 
Laura Miller, and Janis A. Cannon-Bowers 


Identifying Pattern Recognition Skills in 
Army Officers 
Susan C. Fischer 


Knowledge and Performance: Tracking the 
Development of Expertise 
Anna L. Rowe, Todd M. Miller, Emily Dibble, 
and Kurt Steuck 


An Evaluation of Age Differences in the 
Acquisition and Utilization of Mental Models 
D. Kristen Gilbert and Wendy A. Rogers 


A Model for Combined Audio/Video Quality 
Bill Cotton and Anthony M. Lessman 


The Comprehension and Use of 
Word-Processing Icons 
Krista R. James, Lisa Lynk, 
David Molinari, and Jeff K. Caird 


Automated Rate-Rest Reminder 
Vamsi Ayyagari, April Canaday, Dan Hansen, 
Peter J. Kennedy, Francine Mastrangelo, 
and Daria Moschowsky 


Implementing a Multilocation Software Development 


Project Using Electronic Communication 
Kenneth R. Ohnemus 


Telephone-Based Information Systems and the 
Aging Person: A Human Factors Approach 
Cynthia D. Bennett 


Risk Factors in VDT Workstation Systems— 
A Review of Recent Research 
H. Lu and F. Aghazadeh 


Developing a Multimedia Presentation: 
Our First Experience 
Marc E. Fusco and Brenda J. Burkhart 


Positive Results from Users of Screen Filters 
for Display Screen Equipment 
Deganta Choudhury 
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Perception of Risk as Communicated by ANSI- 
Standardized Signal Words 

Alvaro D. Taveira, Craig A. James, 

E. Andrew Kapp, and David J. Zehel 


Voice Feedback and Performance 
Janan Al-Awar Smither 


Investigating Factors Related to Back Pain 

among Nurses: Are There Individual Profiles? 
Florian Jentsch, Elizabeth Blickensderfer, 
Eugenia M. Kolasinski, Ben B. Morgan, 
Jennifer Ehrlich, Barbara Holmes, and 
William R. Johnson 


Gender Differences in Multiple-Task Performance 
among the Young and Old 
Guillermo Navarro, Clint A. Bowers, and 
Janan Al-Awar Smither 


Officers Are in Better Physical Condition, 
Especially Middle-Age Males 
Gregory A. Esses and Frederick V. Malmstrom 


Feedback Contingencies and Bio-Cybemetic 
Regulation of Operator Workload 
Lawrence J. Prinzel III, James M. Hitt, 
Mark W. Scerbo, and Frederick G. Freeman 


The Effects of Cognitive Style and Immersion 
on Spatial Mental Models 
Sharon A. Davison, Marc M. Sebrechts, 
and Joseph Psotka 


Spatial Configurations for Flashing Lights 
as Marine Aids to Navigation 
Sandra L. Benoit and Kevin V. Laxar 


Endogenous and Exogenous Factors Affecting 
Estimations of Time to Contact 
Michael P. Manser and Peter A. Hancock 


Pupillometric Indices of Dimensions of Difficulty 
in Visual-Task Performance 
David A. Washburn and R. Thompson Putney 


The Effect of Time Pressure on Visual 
Information Utilization in Machine-Aided 
Target Recognition 

Eileen B. Entin, Daniel Serfaty, 

and Jean MacMillan 
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Identifying Human Factors Issues in Aircraft 
Maintenance Operations 
Elizabeth S. Veinott and Barbara J. Kanki 


A Laboratory Glass-Cockpit Flight Simulator 
for Automation and Communications Research 
Gregory M. Pisanich and Susan T. Heers 


Cognitive Effects of Chemical Protective Clothing, 
Exercise, and Antihistamine 
Diane Williams, Carl E. Englund, and 
Anthony Sucec 


The Nature of Procedural Interrupts in Ground 
Operations in Aerospace Systems 
Cheryl M. Irwin and Barbara G. Kanki 


Stick Control Modulations Index Pilot 
Mental Workload 
Sam A. Metalis, Ralph N. Pennella, 
and Sam L. Rodriguez 


Topographic EEG Changes across Single-to-Dual 
Task Performance of Mental Arithmetic and Tracking 
Richard W. Backs, Arthur M. Ryan, 
Glenn F. Wilson, and Rodney A. Swain 


Comparison of Mir, Shuttle, and International 
Space Station Habitability 
Polly Stecyk and Paul D. Campbell 


The Effects of Cardboard Slipsheets between 

Layers of Beverage Products on Side-Load 

Delivery Trucks: A Trunk Motion Study 
Steven A. Lavender and Joe Miller 


The Effects of Lifting Speed and Load Magnitude 
on the Torsional and Lateral Bending Moments 
during Twisting 

Steven A. Lavender, Yichun C. Li, 

Raghu N. Natarajan, Gunnar B. J. Andersson, 

and Maury Nussbaum 


The Effects of Speed in the Inspection of 
Pressure-Sensitive Labels 
Kimberly A. Witherow and Colin G. Drury 


Development and Implementation of a 
Computer-Based Job Analysis System to Reduce 
Musculoskeletal Disorders 
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Michele Dime, Sherry Brown, and Steven L. Johnson 


“Abstract only 
**Manuscript not submitted for publication 


The Effect of Stimulus Locus on Perceived 
Pressure Intensity and Discomfort in 
Seated Thigh Regions 
Wenqi Shen, Kenneth C. Parsons, and 
Alicia M. Vertiz 


Peak L5/S1 Moments Associated with a 
Cable-Hanging Task 
Sean Gallagher, Christopher A. Hamrick, 
Kim M. Cornelius, and Mark S. Redfern 


Factors Influencing the Resubstitution Accuracy 
in Multivariate Classification Analysis: 


Implications for Study Design in Industrial Ergonomics 


Edward A. Clancy 


Effects of a Fixed-Angle Split Keyboard with 
Center Trackball on Performance, Posture, 
and Comfort Compared with a Conventional 
Keyboard and Mouse 

Alan Hedge and Lillian Ng 


Effects of Industrial Noise on Muscle Activation 
and Spinal Loading 
Joseph R. Davis, Gary A. Mirka, and 
Richard G. Pearson 


Occupational Diseases in Performing Artists 
Althea K. Ward and Fereydoun Aghazadeh 


A Study of the Effect of a Wrist Splint on Extrinsic 
Flexor and Anterior Deltoid Electromyography 
during a Pick-and-Place Task 

Graciela Perez-Balke and Bryan Buchholz 


Spinal Coupled Motions and Their Association with 
the Risk of Low Back Disorders in Industrial Tasks 
Fadi A. Fathallah and William S. Marras 


Median Nerve Latencies of Dental Hygienists and 
Wrist Size 
Abdul H. Kamal and Michael W. Riley 


The Effects of Print Type on the Readability 

of Computer Displays by Older and Younger Adults 
Janan Al-Awar Smither, Curt C. Braun, and 
Guillermo Navarro 


Computer Displays and Older Adults 
Janan Al-Awar Smither, Frances Piccione, 
and Curt C. Braun 
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Quantifying the Performance Limitations of 

Older Adults in a Target Acquisition Task 
Min-Ju Liao, Richard J. Jagacinski, and 
Neil Greenberg 


What Is It Like Working in Industry? 
Ronald G. Shapiro 


Custom Oxygen Mask Development Using Rapid 
Prototyping Technologies 
Daniel N. Mountjoy, Dennis B. Burnsides, 
Emest F. Payne, Jeffrey W. Hoffmeister, 
and Donald A. Diesel 


Thematic Material Effects Using the 
Wason 2-4-6 Task 
Amy S. E. Barlow and Bonnie J. Walker 


Experimental Studies of the Lattice Theory 
Formalism of Mental Models 

Greg A. Jamieson, Neville Moray, 

and Roger C. Conant 


A Log-Linear Model of Sentry Duty Performance 
Richard F, Johnson 


Investigating Cognitive Process Models 
Robert R. Bushey 


A Behavioral Sequence Model Analysis of 
Human Error with Infusion Pumps 
Susan C. Fischer and Paul A. Blowers 


Medical Specialist versus Human Factors 
Engineering Approach to Workstation Design 
Ann Marie Dale and Laurie Wolf 


The Desk Workout 
Joan M. Guccione 


Compatibility of Job Rotation Subtasks in 
Data Entry Work 
Ami B. Becker, Naomi G. Swanson, 
Steven L. Sauter, Traci L. Galinsky, 
Stephen Jones, and Lawrence Schleifer 


Use of a Workload Assessment Tool (CREWCUT) in 
Systems Development 
Barry W. Tillman 


Alert Management System for the AN/BSY-2 
Submarine Combat System: A Prototype for 
Multioperator Systems 

Gary J. Klatsky and Donald J. Robertson 
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Manpower, Personnel, and Training Decision 966* 
Support System 
Lawrence H. O’Brien 


Usability and Performance Testing of Hand-Held 967* 
Data-Entry Devices for Navy Shipboard Damage 
Control and Firefighting Environments 

James W. Broyles and Michael Christie 


An Innovative Approach to Usability Testing: 967* 
Facilitated Free Play 
Kay M. Stanney, Leah Reeves, and David Dryer 


Assessing Gender Differences and Norm Data on 968* 
a Cognitive Performance Measure 

Joanne M. Benedetto, Wayne C. Harris, and 

Phillip N. Goernert 


SAFETY 


DESIGN OF WARNINGS [Lecture] 
Michael J. Kalsher (Chair), R. Todd Brown (Cochair) 


Relative Order and Space Allocation of Message 969 
Components in Hazard Warning Signs 

Stephen L. Young, Michael S. Wogalter, 

Kenneth R. Laughery, Sr., Amy Magurno, and 

David Lovvoll 


The Comprehensibility and Legibility of 20 974 
Pharmaceutical Warning Pictograms 
Erika L. Ringseis and Jeff K. Caird 


Hazard Associations of Warning Header Components 979 
Michael S. Wogalter, Amy B. Magumo, 
Ann W. Carter, Julie Ann Swindell, 
William J. Vigilante, and Jason G. Daurity 


Interaction of Warning Label Features: Determining 984 
the Contributions of Three Warning Characteristics 
Curt C. Braun and N. Clayton Silver 


AUDITORY ISSUES IN SAFETY [Lecture] 
R. Todd Brown (Chair), Barry H. Beith (Cochair) 


Audibility Problems with Fire Alarms in 989 
Apartment Buildings 

Guyléne Proulx, Chantal Laroche, and 

John C. Latour 


Do Amplitude-Sensitive Hearing Protectors Improve 994 
Detectability of Vehicle Back-Up Alarms in Noise? 
John G. Casali and William H. Wright 
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Auditory Icons as Warning and Advisory Signals 999 
in the U.S. Army Battlefield Combat 
Identification System (BCIS) 

Ellen C. Haas and Jeffrey N. Schmidt 


The Effectiveness of Emergency Vehicle Audio 1004 
Warning Systems 
Malcolm C. Robbins 


BEHAVIORAL ISSUES IN SAFETY [Lecture] 
Barry H. Beith (Chair), R. Todd Brown (Cochair) 


Development of a Behaviorally Based Human 1006 
Reliability Analysis Method 
Harold S. Blackman and James C. Byers 


Enhancing Human Reliability Analysis through 1011 
Visualization: First Steps 
Robert E. Richards, Steven D. Novak, Lon N. Haney, 
Henry A. Romero, and Harold S. Blackman 


Does Culture Affect Risk Perception? 1015 
Alison G. Vredenburgh and H. Harvey Cohen 


The Effect of Collateral Alarms on Primary 1020 
Response Behavior 

Daniel P. McDonald, Richard D. Gilson, 

John E. Deaton, and Mustapha Mouloua 


ARNOLD M. SMALL LECTURE IN SAFETY [Lecture] 
Jerry R. Duncan (Chair), R. Todd Brown (Cochair) 


The Economics of Ergonomics: Part II 1025 
David C. Alexander 


CASE STUDIES IN SAFETY [Lecture] 
David M. DeJoy (Chair), R. Todd Brown (Cochair) 


An Evaluation of Mounting Step Dimensions and 1028 
Handhold/Handrail Dimensions on Semi-Trucks, 
Agricultural, and Industrial Vehicles 

Helmut T. Zwahlen, Dae Sig Kim, and 

Richard J. Gerth 


Lessons Learned from Occurrences Involving 1033 
Procedures at Los Alamos National Laboratory in 1994 
Candace K. Frostenson 


Legislating Choking Hazard Labels for Toys— 1038 
The Human Factors Prospective 
Shelley Waters Deppa 
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Control Room Human Factors Assessment at a 1043 
Bulgarian Nuclear Power Plant 
Stephen A. Fleger and Michael R. McWilliams 


SAFETY POTPOURRI [Lecture] 
R. Todd Brown (Chair) 


Enhanced Motorcycle Visibility through Use 1048 
of Motorcycle Conspicuity Enhancement System (MCES) 
Alison G. Vredenburgh and H. Harvey Cohen 


Noise Evaluation of Karaoke Facilities in Korea 1053 
Min-Yong Park 


Comprehension and Perceived Quality of Warning 1057 
Pictorials 

N. Clayton Silver, Michael S. Wogalter, 

Blair M. Brewster, Barbara L. Glover, 

LoTondra A. Murray, Cheryl A. Tillotson, 

and Tallah L. Temple 


SPECIAL SESSIONS 


GAMES FOR EXPLAINING HUMAN FACTORS: ** 

COME AND PARTICIPATE! [Alternative Format] 
Nancy J. Dolan (Chair), Michael S$. Wogalter (Cochair) 
Ronald G. Shapiro, Megan L. Brown, Jody L. S. Wilson, 
Royce M. White, Mark J. Sugg, Tina M. B. Sayer, 
Roxann E. P. Adams, and Teresa L. Hood 


DEMOS I [Demonstrations] 
Stephen L. Young (Chair), David Lovvoll (Cochair) 


Prototype Videodisk-Based Part-Task Thermal ad 
Imaging Trainer 
Michael S. Brickner and David C. Foyle 


A Human Factors Approach to Powering a Manual _——1062* 
Folding Wheelchair: The Quick-Connect Power 
Drive/Steer Attachment 

Laura Clark, John G. Casali, Randy L. Waldron, 

and L. Thompson Hanes 


Poor Man’s Virtual Reality 1063* 
Dutch Guckenberger and Kay M. Stanney 


EXAMINING THE VALUE OF EXPERT 1064* 
TESTIMONY REGARDING WARNINGS 
[Alternative Format] 
J. Paul Frantz (Chair), Timothy P. Rhoades (Cochair) 
Donald P. Horst, Kenneth R. Laughery, Sr., 
and Jerry L. Purswell 
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DEMOS II [Demonstrations] 
Teresa L. Hood (Chair), Ronald G. Shapiro (Cochair) 


The Eye-Computer Ergonomic Evaluation 1065* 
(Eye-CEE) System for VDT Users 
Jeffrey R. Anshel 


A Cooperative Learning Environment to Teach 1066* 
Problem-Solving Skills 
Rebecca Denning and Philip J. Smith 


Continuous Speech Interface for a Movie 1067* 
Locator Service 
John J. Wisowaty 


SURFACE TRANSPORTATION 


ADVANCED TRAVELER INFORMATION SYSTEMS 
DEVELOPMENT [Lecture] 
Thomas A. Dingus (Chair), James R. Sayer (Cochair) 


The Effects of Area Familiarity and Navigation 1068 
Method on ATIS Use 

Melissa C. Hulse, Thomas A. Dingus, 

Daniel V. McGehee, and Rebecca N. Fleischman 


When Should Auditory Guidance Systems Tell 1072 
Drivers to Turn? 
Paul A. Green and Kellie B. George 


Effects of Rotation and Location on Advanced 1077 
Traveler Information System Displays 

Christina James, Brian D. Ehret, Brian H. Philips, 

W. Spencer James, and Elizabeth Alicandri 


Analysis of the Influence of Traffic Information 1082 
Messages on Route Selection 
W. Bradley Fain 


HUMAN FACTORS IN THE DEVELOPMENT OF 
ADVANCED AUTOMOTIVE SUBSYSTEMS [Lecture] 
Daniel V. McGehee (Chair), Steven K. Jahns (Cochair) 


Drivers’ Detection and Identification of 1087 
Head-Up versus Head-Down Telltale Warnings 
in Automobiles 

Barry S. Grant, Raymond J. Kiefer, and 

Walter W. Wierwille 


Consumer Acceptance of Adaptive Cruise Control 1092 
Following Experience with Prototype System 

James R. Sayer, Mary Lynn Mefford, and 

Paul S. Fancher 
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Human Factors Issues Surrounding an Automotive 1097 
Vision Enhancement System 
Raymond J. Kiefer 


HEAVY VEHICLE DRIVER WORKLOAD +** 
ASSESSMENT [Symposium] 
Michael J. Goodman (Chair), Louis Tijerina (Cochair) 


A Conjoint Analysis of Five Factors Influencing 1102 
Heavy Vehicle Drivers’ Perceptions of Workload 
Thomas E. Nygren 


Simulator Evaluation of Heavy Vehicle Driver 1107 
Workload 
Barry H. Kantowitz 


Developing Baseline Data on Heavy Vehicle Driver 1112 
Visual Workload 

Steven M. Kiger, Thomas H. Rockwell, and 

Louis Tijerina 


Workload Assessment of In-Cab Text Message 1117 
System and Cellular Phone Use by 
Heavy Vehicle Drivers On the Road 

Louis Tijerina, Steven M. Kiger, 

Thomas H. Rockwell, and Carina Tornow 


UNDERSTANDING DRIVER CHARACTERISTICS 
AND BEHAVIOR [Lecture] 
David L. Mayer (Chair), David H. Hoffmeister (Cochair) 


The Need for Sleep: Discriminating between 1122 
Fatigue-Related and Nonfatigue-Related Truck 
Accidents 

Margaret M. Sweeney, Vernon §S. Ellingstad, 

David L. Mayer, Mary D. Eastwood, 

Elaine B. Weinstein, and Bernard S$. Loeb 


A Meta-Analysis of Driver Eye-Scanning Behavior 1127 
while Driving 
Thomas A. Dingus 


HUMAN FACTORS ISSUES IN SURFACE 
TRANSPORTATION [Lecture] 
Paul Green (Chair), Marc B. Wilson (Cochair) 


Recognition of Automotive Climate Control Symbols 1132 
David H. Hoffmeister, Jeffrey S. Arsenault, 
and Heidi E. Crandall 


A Comparison of Four Interfaces for Selecting and 1137 
Controlling Remote Cameras 

Dennis J. Folds, Tonya M. Beers, Dana R. Stocks, 

Vicky E. Coon, W. Bradley Fain, and Deborah A. Mitta 
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An Ergonomic Design Strategy for the Transit Bus 
Operator’s Workspace 


1142 


Brian D. Lowe, Heecheon You, Joseph D. Bucciaglia, 


Brian J. Gilmore, and Andris Freivalds 


Comparison of Simulation and Field Legibility 
Distances for Symbol Highway Signs 
Frances A. Greene, R. Dale Huchingson, 
and Rodger J. Koppa 


SYSTEM DEVELOPMENT 


1147 


ANALYSIS/EVALUATION METHODOLOGY [Lecture] 


Barbara J. Barnett (Chair) 


Temporal Characteristics of Work Activity 
Gregory Z. Bedny and David Meister 


Using Operator Role Theory to Guide Function 
Allocation in System Development 
Dennis J. Folds and Deborah A. Mitta 


Comprehensive Guidance for the Evaluation of 
Human-Systems Interfaces in Complex Systems 
John M. O’Hara, William F. Stubler, 
William S. Brown, Jerry A. Wachtel, 
and J. Persensky 


Building Performance Measures: 
A Human Factors Problem 
Edward M. Connelly 


SYSTEM DESIGN METHODOLOGY [Lecture] 
Vernol Battiste (Chair) 


User-Driven Product Data Manager System Design 
Chris Forsythe and M. Rodema Ashby 


Development of a Navigation/Situation Display to 
Improve Aerial Fire Fighting Safety and Efficiency 
Vernol Battiste and Michael Downs 


The Advising Workbench: Participation-Based 
Development of a Software Environment to Support 
Student Advising 

Penelope M. Sanderson, Nick Iozzo, 

Jason Buberel, and Irene Au 


Tactical Information GUI Engineering and 
Requirements Specification (TIGERS): 
Top-Down HMI Engineering Process 
Daniel F. Wallace, John A. Dawson, and 
Clent J. Blaylock 
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1155 


USING NEW TECHNOLOGY AND INFORMATION 
[Lecture] 
Stephen C. Merriman (Chair) 


Electronic Meeting Systems in Computer-Human 
Interface Design: A Case Study 

Douglas L. Miller, Alton J. Volanth, 

G. Jonathan Wolfman, and R. Timothy Mullins 


Issues of Dependence and Reliance on - 

Technological Advancement: Examples from 

American Football and Air Traffic Control 
Barrett S. Caldwell, Nick C. Everhart, 
Piyusha V. Paradkar, and Hyun-Suk Suh 


Group-View Displays for Enhancing Crew 
Performance 
William F. Stubler and John M. O’ Hara 


AC-130U Gunship Aft-Scanner Ergonomic Review: 
Design Solutions for Program Office 

David F. Wourms, Frank C. Gentner, 

and Jennifer L. Farrell 


MODELING/MODELS/METRICS [Lecture] 
Sue Dahl (Chair) 


Subjective Workload Measurement: An Aid 
in Evaluating Flightline Maintenance Systems 
Laurie L. Quill and David E. Kancler 


Computer Modeling of a Nuclear Power Plant 1214 


Operating Crew to Aid in Analysis of Crew Size Issues 
Beth M. Plott, Shelly Scott-Nash, 
Angelia L. Sebok, and Bruce P. Hallbert 


Verification, Validation, and Accreditation 

of a Soldier-System Modeling Tool 
Laurel E. Allender, Troy D. Kelley, Lucia Salvi, 
John Lockett, Donald B. Headley, David Promisel, 
Diane Mitchell, Celine Richer, and Theo Feng 


Transitioning Software to the Windows 
Environment: Challenges and Innovations 
Susan G. Dahl, Laurel E. Allender, Troy Kelley, 
and Richard Adkins 


TEST AND EVALUATION 


TEST AND EVALUATION TOOLS AND 
METHODOLOGEES [Lecture] 
Valerie J. Gawron (Chair), William F. Moroney 
(Cochair) 
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Tools and Methods for Human Factors Test 1228 
and Evaluation: Mock-Ups, Physical and 
Electronic Human Models, and Simulation 

Thomas W. Dennison and Valerie J. Gawron 


SWAT: Do We Need Conjoint Measurement? 1233 
David W. Biers 


Evaluation of Digital Communications on 1238 
Performance of an Armor Battalion 
Carl W. Lickteig 


An Experimental Plan for the Evaluation of 1243 
a Decision Support System 
Daniel P. Westra and Susan G. Hutchins 


TRAINING 


APPLYING THE NATURALISTIC DECISION- 1248* 
MAKING PERSPECTIVE TO TRAINING 
[Symposium] 
Gary A. Klein (Chair), Kathleen Mosier (Cochair) 
Eduardo Salas (Discussant) 


Decision-Centered Training 1249 
Gary A. Klein and Steve Wolf 


Training Critical Thinking in Army Battlefield ” 
Situation Assessment 
Marvin S. Cohen 


Training Complex Tasks in a Functional Context 1253 
Randall J. Mumaw and Emilie M. Roth 


Training for Aviation Decision Making: 1258 
The Naturalistic Decision-Making Perspective 
Judith Orasanu 


TRAINING POTPOURRI: NEEDS ASSESSMENT, 
VIRTUAL REALITY, AND TEAM TRAINING 
[Lecture] 

Reneé J. Stout (Chair), Clint A. Bowers (Cochair) 


Methods for Assessing Training and 1263 
Qualification Needs for Automated Ships 

Thomas F. Sanquist, John D. Lee, and 

Marvin C. McCallum 


Distance Estimation in Virtual Environments 1268 
Donald R. Lampton, Daniel P. McDonald, 
Michael J. Singer, and James P. Bliss 
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Differential Effects of Feedback as a Function 1273 
of Task Distribution in Teams 

Florian G. Jentsch, Tamara Tait, 

Guillermo Navarro, and Clint A. Bowers 


Planning Effects on Communication Strategies: 1278 
A Shared Mental Model Perspective 
Reneé J. Stout 


TRAINING EFFECTIVENESS IN INDUSTRY 1283* 
[Symposium] 
Anand Gramopadhe (Chair), Jacqueline L. Reynolds 
(Cochair) 


What Does an Operator Need to Learn? 1284 
Ravindra S. Goonetilleke, Colin G. Drury, 
and Joseph Sharit 


Training Older Workers in Industry 1289 
R. Darin Ellis and Joseph H. Goldberg 


The Potential of Computerized Interactive 1294 
Training in Manufacturing 
Sanjay Batra, Ram R. Bishu, and Brian J. Donohue 


Application of Advanced Technology to Training 1299 
for Visual Inspection 

Anand K. Gramopadhye, Delbert Kimbler, 

Elisabeth Kimbler, Sameer Bhagwat, and 

Pradeep Rao 


DISTRIBUTED SIMULATION FOR MILITARY 1304* 
TRAINING OF TEAMS/GROUPS [Symposium] 
Franklin L. Moses (Chair), Eduardo Salas (Cochair) 


The Challenge of Distributed Training 1306 
Franklin L. Moses 


The Engineering of a Training Network 1311 
Herbert H. Bell 


A Case Study of Distributed Training and 1316 
Training Performance 
Daniel J. Dwyer and Jennifer E. Fowlkes 


MDT2 System Assessment and Effectiveness 1321 
Angelo Mirabella 


ISSUES IN TRAINING: STRATEGIES, DECISION 
MAKING, AND OBSERVATIONAL LEARNING 
[Lecture] 

Yan Xiao (Chair), Wendy A. Rogers (Cochair) 
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Effects of Teaching Strategies on Group 1326 
Dynamics and Individual Learning 
Rebecca Denning and Philip J. Smith 


Medical Case Rounds: A Medium for Training 
and Studying Real-Life Decision Making 
Yan Xiao, Paul Milgram, and D. John Doyle 


The Role of Observational Learning in 
Automated Instruction of Complex Tasks 
Barry P. Goettl and Cathy Connolly-Gomez 


Investigating Trade-Offs between Practice and 
Observation in Automated Instruction 
Cathy Connolly-Gomez and Barry P. Goettl 


TRAINING IN AVIATION: SIMULATORS, PILOTS, 

CREW, AND AIRCRAFT INSPECTORS [Lecture] 
Barry P. Goettl (Chair), Anand K. Gramopadhye 
(Cochair) 


Part-Task Training of Complex Tasks: Utility 
of Backward Transfer 
Barry P. Goettl 


Commuter Airline Pilot Training: A Review of 
Standards and Practices 
Steven C. Predmore and Gregory A. Feith 


Crew Coordination Behavioi's as Predictors of 

Problem Detection and Decision-Making Times 
Florian G. Jentsch, Sandra Sellin-Wolters, 
Clint A. Bowers, and Eduardo Salas 


Team Training to Improve the Effectiveness of 
Teams in the Aircraft Maintenance Environment 
Subarao Ivaturi, Anand K. Gramopadhye, 
David C. Kraus, and Robert B. Blackmon 


VISUAL PERFORMANCE 


VISUAL DISPLAYS: WORKLOAD [Lecture] 
Michael Venturino (Chair), Mark W. Scerbo (Cochair) 


Effects of Multiple-Signal Discrimination on 1360 
Vigilance Performance and Perceived Workload 

Paula L. Grubb, Joel S. Warm, William N. Dember, 

and Daniel B. Berch 


A Bio-Cyberetic System for Adaptive Automation 1365 
Lawrence J. Prinzel III, Mark W. Scerbo, 
Frederick G. Freeman, and Peter J. Mikulka 
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Tracking Hesitations as a Function of Task/Control 1370 
Integration 
Anthony D. Andre and Patricia A. Cashion 


Effects of Demand Transitions on Vigilance 
Performance and Perceived Workload 

Brian W. Moroney, Joel S. Warm, 

and William N. Dember 


VISUAL DISPLAYS: ATTENTION [Lecture] 
Kevin B. Bennett (Chair), Colleen M. Donovan 
(Cochair) 


The Conspicuity of Flashing Lights as Marine 
Aids to Navigation 
Kevin V. Laxar and Sandra L. Benoit 


Capture of Attention by Visual Onsets 
Robin Martin-Emerson and Arthur F. Kramer 


The Effects of Response Alternatives on 
Keeping-Track Performance 
Stephen M. Hess and Mark C. Detweiler 


Alarm Responses in a Dual-Task Paradigm as 
a Function of Primary Task Criticality 
James P. Bliss and Patrick E. McAbee 


VIRTUAL DISPLAYS [Lecture] 
Robert K. Osgood (Chair), Jeff K. Caird (Cochair) 


Judged Distance to Virtual Objects in the Near 
Visual Field 
Stephen R. Ellis and Brian M. Menges 


The Effects of Optic Flow, Proprioception, and 
Texture on Novice Locomotion in Virtual 
Environments 

Krista R. James and Jeff K. Caird 


Foreground/Background Manipulations 
Affect Presence 
Jerrold D. Prothero, Hunter G. Hoffman, 
Donald E. Parker, Thomas A. Furness III, 
and Maxwell J. Wells 


Dynamic Auditory Preview for Visually Guided 
Target Aiming 
Bartholomew Elias 


GRAPHICAL USER INTERFACES [Lecture] 
Anthony D. Andre (Chair), Barry P. Goettl (Cochair) 
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Graph-Task Dependencies in Three-Dimensional 1420 Interference and Information Organization in 
Data: Influence of Three-Dimensionality and Color Dynamic Memory 

Christopher D. Wickens, Melanie LaClair, Michael Venturino, Sheryl L. Miller, 

and Kenneth Sarno Karenza A. Ercolano, and Keith Josephson 
Displaying Quantitative Information in Two and 1425 Changing Technology in Control Room Design: 
Three Dimensions Is One Graphical Interface Worth 1000 Indicators? 

Justin G. Hollands, Byron J. Pierce, Leon D. Segal and Anthony D. Andre 


and Lochlan E. Magee 
AUTHOR INDEX TO VOLUMES 1 AND 2 


KEY WORD INDEX TO VOLUMES 1 AND 2 
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